




OPTIMIZATION OF THE LOCATION OF CAMERA IN TWO DIMENSIONAL 






















A thesis submitted in partial fulfilment of the requirements for the award of degree of 





Faculty of Science 






























To my beloved husband, Mohd Khairul Faizal bin Ramli,  
father, Nor-al-din bin Md. Lela, mother, Salihah Jusoh, sisters, brothers  
and all of my dear friends  











 I wish to express my deepest appreciation and thankful to my great supervisor, 
Dr. Yeak Su Hoe, for encouragement, support, supervision and companionship 
throughout the duration of this study. I am also would like to thank Dr. Yeak Su Hoe for 
helping me especially in providing much valuable research reference resources and 
willingness to allocate his precious time in supervising me when I am facing problems in 
completing this report. 
 
  
 Moreover, I would like to be grateful to all of my fellow friends and course 
mates for their support and help in solving some of the problems. Their views and 
opinions are most appreciated and useful indeed. Unfortunately, it is not doable to list all 












 Installation of the security cameras is increasing rapidly in our society that 
required a secure environment. It motivates us to discover an optimum camera 
placement in order to improve the coverage of a camera network.  It is a significant 
design problem in order to have a proper camera placement in a distributed smart 
camera network by considering the number of cameras required. Thus, a method was 
proposed in order to determine the camera placement by using C and FORTRAN 
language.  Besides that, it is advantageous to maximize the coverage area by using a 
minimum number of cameras. Hence, in order to reduce the number of cameras used, we 
divide the area of polygon into grid points. Then, we calculate the camera locations 
which can cover the grid points as much as possible. We formulate the above problem as 
a set of maximizing coverage problem.  
 
 
 Moreover, the optimal camera problem was solved by developing a general 
visibility model for visual camera networks through Binary Integer Programming (BIP). 
Extensive performance analysis is exhibited using FORTRAN programming. Based on 
the results of this study, we found that by using a minimum number of cameras, it is 
sufficient to cover the entire area. Finally, the current results and future 












 Pada masa kini, pemasangan kamera keselamatan semakin meningkat dikalangan  
masyarakat kita yang memerlukan jaminan keselamatan yang efisien. Ini mendorong 
kita untuk membentangkan penempatan kamera yang optimum untuk meningkatkan 
liputan rangkaian kamera. Ianya merupakan reka bentuk masalah yang penting untuk 
menempatkan kamera yang berada dalam rangkaian kamera pintar yang teragih dengan 
mengambil kira bilangan kamera yang diperlukan. Oleh itu, satu kaedah telah 
dibentangkan bagi menentukan penempatan kamera dengan menggunakan 
pengaturcaraan C dan FORTRAN. Selain itu, ianya juga wajar untuk memaksimumkan 
keluasan yang dilitupi oleh bilangan kamera yang minimum. Oleh yang demikian, untuk 
mengurangkan penggunaan bilangan kamera, kami membahagikan keluasan poligon 
kepada titik grid. Kemudian, kami mengira lokasi kamera yang mampu melitupi titik 
grid sebanyak mungkin. Kami memformulasikan masalah di atas sebagai satu set 
masalah dalam memaksimumkan pelitupan.   
 
 Tambahan pula, masalah penggunaan kamera yang optimum telah diselesaikan 
dengan cara menghasilkan model penglihatan umum untuk rangkaian kamera visual 
melalui Pengaturcaraan Integer Perduaan (BIP). Analisa pengaturcaraan yang  lebih 
meluas dipamerkan menggunakan pengaturcaraan FORTRAN. Berdasarkan keputusan 
kajian ini, kami mendapati dengan menggunakan bilangan kamera yang minimum, ianya 
mencukupi untuk melitupi seluruh kawasan. Dan akhirnya, keputusan kajian semasa dan 
cadangan masa depan juga dibentangkan dalam laporan ini. 
